Slow positive dorsal cord potentials activated by heterosegmental stimuli.
Heterosegmental slow positive waves (HSPs) and segmental spinal cord potentials were recorded from the cord dorsum in ketamine-anesthetized rats. Forepaw stimulation produced HSPs in the lumbo-sacral enlargement (lumbar HSPs), whereas hind paw stimulation evoked HSPs in the cervical cord (cervical HSP). Both the HSP and the secondary component of the slow positive wave (P2s) in the segmental spinal cord potential were highly vulnerable to anesthetics and completely disappeared after spinal cord transection at the C1/2 level, indicating that both the HSP and P2s are produced by a long feedback loop via supraspinal structures. The lumbar HSP evoked by forepaw stimulation was maximal in amplitude at the L5 level and more dominant in the ipsilateral cord dorsum than in the contralateral one, but widely distributed in the lumbo-sacral cord. A variability of onset (7-18 msec for cervical and 5-17 msec for lumbar HSPs) and peak (22-35 msec for cervical and 12-50 msec for lumbar HSPs) suggests the existence of several nuclei to form the feedback loops for descending impulses to produce the HSPs. There were no peak latency differences between the HSPs and P2s. Since there were several similar characteristics between the P2s and HSP such as a high vulnerability to anesthetic, a complete disappearance after high spinal transection and similar response curves to graded intensities of stimulation, there may be a close relationship between their feedback nuclei and the pathways mediating them. All wide dynamic range (WDR) neurons (12/12) in lamina V of Rexed responded to heterosegmental stimulation with inhibition of firing.(ABSTRACT TRUNCATED AT 250 WORDS)